Spectroscopic and kinetic features of allocolchicine binding to tubulin.
Allocolchicine is a structural isomer of colchicine in which colchicine's tropone C ring is replaced with an aromatic ester. In spite of the structural differences between the two ligands, the association parameters for both molecules binding to tubulin are quite similar. The association constant for allocolchicine binding to tubulin was determined by fluorescence titration to be 6.1 x 10(5) M-1 at 37 degrees C, which is about a factor of 5 less than that of the colchicine-tubulin association. In particular, analysis of the kinetics of the association of allocolchicine with tubulin yielded nearly equivalent activation parameters for the two ligands. The activation energy of the allocolchicine binding reaction was found to be 18.4 +/- 1.5 kcal/mol, which is only slightly less than the activation energy for colchicine binding to tubulin. This finding argues against conformational flexibility of the C ring as the structural feature of colchicine responsible for the slow kinetics of colchicinoid-tubulin binding reactions. Tubulin binding promote a dramatic enhancement of allocolchicine fluorescence. Unlike colchicine, the emission energy and intensity of the tubulin-bound allocolchicine fluorescence can be mimicked by solvent, and a general hydrophobic environment for the ligand binding site is indicated. The excitation spectrum of the protein-bound species, however, is shown to possess two bands which center at higher and lower energy than the energy maximum of the spectrum of the ligand in apolar solvents, indicating that properties of the colchicine binding site in addition to a low dielectric constant contribute to the fluorescence of the bound species.(ABSTRACT TRUNCATED AT 250 WORDS)